
Technology Transfer
    Non-native Pest

Edited by Roy G. Van Driesche and Richard C. Reardon 

Forest Health Technology Enterprise 
Team Morgantown, WV

United States Department of Agriculture

Forest Service FHTET-2014-09 March 2015

Biology and Control
of Emerald Ash Borer



On the cover: Cover design by Sheryl Romero and Denise Binion, Forest Health Technology 
Enterprise Team. Background image: Understory green ash seedlings (Fraxinus pennsylvanica, 
Oleaceae) released after large ash trees were killed by emerald ash borer in Okemos, Michigan 
in 2014, photo by Leah S. Bauer; (bottom row, left to right) Fully mature Tetrastrichus planipennisi 
larvae break free of emerald ash borer larval skin and pupate in the larval gallery under the tree 
bark. (Photo credit: Clifford Sadof); EAB adult and typical leaf feeding damage. (Photo credit: 
Deborah Miller, USDA Forest Service, Bugwood.org); Emerging Tetrastrichus plannipennisi adults. 
(Photo credit Leah S. Bauer).

The Forest  Health Technology Enterpr ise Team (FHTE T )  was created in 1995  
by the Deputy Chief for State and Private Forestry, USDA Forest Service, to develop and deliver 
technologies to protect and improve the health of American forests.  This book was published 
by FHTET as part of the technology transfer series.

http://www.fs.fed.us/foresthealth/technology/

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs and 
activities on the basis of race, color, national origin, sex, religion, age, disability, political 
beliefs, sexual orientation, or marital or family status.  (Not all prohibited bases apply to all 
programs.)  Persons with disabilities who require alternative means for communication of 
program information (Braille, large print, audiotape, etc.) should contact USDA’s TARGET 
Center at 202-720-2600 (voice and TDD).

To file a complaint of discrimination, write USDA, Director, Office of Civil Rights, Room 326-
W,  Whitten Building, 1400 Independence Avenue, SW, Washington, D.C. 20250-9410, or 
call 202-720-5964 (voice and TDD).  USDA is an equal opportunity provider and employer.

Richard Reardon 
USDA Forest Service
180 Canfield St. 
Morgantown, WV  26505 
(304) 285-1566
rreardon@fs.fed.us 

For additional copies of this publication, contact:

Roy Van Dreische  
Department of Environmental Conservation  
Holdsworth Hall 
University of Massachusetts, Amherst, MA  01003 
(413) 545-1061
vandries@cns.umass.edu 

The entire publication is available online at:
 

http://www.fs.fed.us/foresthealth/technology/pdfs/FHTET-2014-09_Biology_Control_EAB.pdf

We thank the authors of the individual chapters for their expertise in reviewing and summarizing the 
literature and providing current information on the biology and control of emerald ash borer. Thanks to 
Denise Binion for layout and design of this publication. We would also like to thank the U. S. Department 
of Agriculture, Forest Service, Agricultural Research Service and Animal and Plant Health Inspection 
Service for technical and financial support and Forest Health Technology Enterprise Team for providing 
funding for the preparation and printing of this publication.



Biology and Control
of Emerald Ash Borer

FHTET-2014-09 
March 2015

Edited by  
 

Roy G. Van Driesche
 

Richard C. Reardon



Table of Contents

Chapter 1: Emerald Ash Borer Biology and Invasion History  
By Robert A. Haack, Yuri Baranchikov, Leah S. Bauer, and Therese M. Poland.................................1

Chapter 2: Ecological Impacts of Emerald Ash Borer  
By David L. Wagner and Katherine J. Todd...................................................................................... 15

Chapter 3: Host Range and Host Resistance  
By Daniel A. Herms.......................................................................................................................... 65

Chapter 4: Other Options for Emerald Ash Borer Management: Eradication and 
Chemical Control  
By Deborah G. McCullough ........................................................................................................... 75

Chapter 5: History of Emerald Ash Borer Biological Control 
By Juli R. Gould, Leah S. Bauer, Jian J. Duan, David Williams, and Houping Liu ........................... 83

Chapter 6: Biology of Emerald Ash Borer Parasitioids

By Leah S. Bauer, Jian J. Duan, Jonathan P. Lelito, Houping Liu, and Juli R. Gould....................... 97

Chapter 7: Trapping Techniques for Emerald Ash borer and Its Introduced 
Parasitoids  
By Kristopher Abell, Therese Poland, Allard Cossé and Leah Bauer.............................................113

Chapter 8: Mass-rearing of Emerald Ash Borer and its Parasitoids

By Jonathan P. Lelito, Timothy J. Watt, and Jian J. Duan..............................................................129

Chapter 9: Life Table Evaluation of Change in Emerald Ash Borer Populations  
Due to Biological Control  
By David E. Jennings, Jian J. Duan, Kristopher J. Abell, Leah S. Bauer, Juli R. Gould,  
Paula M. Shrewsbury and Roy G. Van Driesche............................................................................139

Chapter 10: Risk to Ash from Emerald Ash Borer: Can Biological Control  
Prevent the Loss of Ash Stands?  
By Jian J. Duan, Roy G. Van Driesche, Leah S. Bauer, Daniel M. Kashian, and Daniel A. Herms...153

Chapter 11: Future Directions in EAB-Affected Forests 
By Deborah G. McCullough, Roy Van Driesche and Therese M. Poland .....................................165


	cover_final_rev_508
	EAB_chapters_final



